This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Offiml Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accmte representor <rf the original 

documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES- r 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 

problem checked, please do not report these problems to 
the IFW Image Problem 



This Pag§ Blank (uspio) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 




(11) Internationa] Publication Number: 


WO 97/17819 


H04R 25700 


Al 










(43) International Publication Date: 


15 May 1997 (15.05.97) 



(21) International Application Number: PCI7US96716397 

(22) International Filing Date: 1 1 October 1996 (11 J 0.96) 



(30) Priority Data: 

08/553,124 



7 November 1995 (07.1 1 .95) US 



(71) Applicant: SIEMENS HEARING INSTRUMENTS, INC. 

[US/US]; 10 Constitution Avenue, Piscauiway, NJ 08854 

(US). 

(72) Inventor: PUTVINSKI, Todd; 315 Barclay Avenue, Mor- 

risville, PA 19067 (US). 

(74) Agents: JAY, Mark, H. ct al.; Siemens Corporation, Intellectual 
Property Dept., 186 Wood Avenue South, Iselin, NJ 08830 
(US). 



(81) Designated States: AU, BR, CN, JP, KR, NO, SG, European 
patent (AT, BE, CH, DE T DK, ES, FI, FR, GB, GR, IE, IT. 
LU, MC. NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: SYSTEM FOR PROGRAMMING PROGRAMMABLE HEARING AIDS AND UPDATING DATABASE OF PATIENT 
INFORMATION 



r 




(57) Abstract 

A programming unit is used to program programmable hearing aids. Information stored in the programming unit is electrically 
transferred to a computer to update a database of patient prescription information. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IB 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


Bj 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People' s Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cdte d" I voire 


LI 


Liechtenstein 


5K 


Slovakia 


CM 


Cam croon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/17819 



1 



PCT/US96/16397 



SYSTEM FOR PROGRAMMING PROGRAMMABLE HEARING AIDS 
AND UPDATING DATABASE OF PATIENT INFORMATION 

^ackqround of the Invention 
The invention relates to hearing aids, and more 
5 particularly relates to hearing aids of the programmable 
type. In its most immediate sense, the invention relates 
to apparatus used by an audiology office to program 
programmable hearing aids and to maintain a computer 
database of patient information. 

10 A programmable hearing aid is pre-programmed by a 

dispenser to match the needs of the patient. Thus, for 
example, when programming a Siemens TRITON aid, the 
dispenser establishes, for each of three freguency bands, 
the gain and the automatic gain control; the dispenser 

15 also establishes the crossover frequencies between the 
first and second bands, and between the second and third 
bands. Alternatively, when programming a Siemens 
INTELIVENIENCE aid, the dispenser establishes the 
applicable gain for soft sounds, the applicable gain for 

20 medium level sounds and the applicable gain for loud 

sounds, together with an intelligent response modifier. 

Programmable hearing aids are programmed using a 
separate programming unit. For example, programmable 
hearing aids manufactured by Siemens may be programmed 

25 using a unit known as the Personal Programmer 2000. This 
unit makes an electrical connection (as by insertion of a 
connector) with the aid to be programmed and presents the 
audiologist with an organized routine by which the 
necessary (hearing aid type-specific) information is 

30 programmed into the aid. 

An audiologist* s duties continue after the patient's 
aid has been programmed. The audiologist must also 
record the settings for the patient's hearing aid 
prescription and must update the patient 1 s medical 

35 records. For example, if a patient's hearing changes, 
the patient's prescription must change as well. These 
changes must be noted, so that the patient's current 
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condition can be immediately known and so that e.g. the 
deterioration of the patient's hearing can be determined 
and quantified . Conventionally, patient prescription 
records are maintained in database form on a personal 
5 computer; Siemens distributes CONEXX software adapted to 
this task. 

If an audiologist does fittings outside the office, 
substantial time and effort may be involved in 
reprogramming patients' aids and updating patients' 

10 records. For example, when an audiologist visits 

patients at home, in the hospital or in the workplace, 
the audiologist tests the patient's hearing =and (if 
necessary) adjusts the patient's prescription to correct 
for any changes since that patient's last appointment. 

15 During this process, the audiologist may need to record 
many items of information (e.g. new audiological data for 
the left and right ear and a new prescription for each) . 
Then, when the audiologist returns to the office, the 
patient prescription database must be updated with the 

20 new information. The effort involved in doing this can 
be substantial. If an audiologist schedules multiple 
patients for a single visit (as when the audiologist 
visits a nursing home or a hospital) the effort involved 
in updating the database can be burdensome. 

25 It would be advantageous to provide method and 

apparatus for making it easier to update computer- 
maintained patient prescription data for programmable 
hearing aids. 

One object of the invention is to provide method and 

30 apparatus for programming programmable hearing aids and 
for updating a computer database containing patient 
prescription data. 

Another object is, in general, to improve on 
audiological methods and apparatus. 

35 in accordance with the invention, a programming unit 

is provided. The programming unit is detachably 
electrically connectable to a programmable hearing aid, 



WO 97/1 781 9 PCT/US96/16397 

3 

and includes means for programming the hearing aid when 
electrically connected thereto, means for inputting and 
storing information provided by an audiologist, and means 
for transmitting, to a receiving location, information 
5 stored in the programming unit,' The inputting and 

storing means is capable of operative interaction with 
said programming means in a manner that information input 
to the programming unit can be used, to program the 
hearing aid, and the transmitting ineans is capable of 
10 operative interaction with said inputting and storing 
means in a manner that information stored in the 
programming unit can be transmitted .to a receiving 
location. 

In further accordance with the invention, a host 
15 computer is provided. Also provided is a means 

detachably electrically connecting the programming unit 
to the computer. The detachably electrically connecting 
means is capable of operative interaction with said 
transmitting means and host computer in a manner that 
20 information stored in the programming unit can be 

transmitted to the host computer to update information 
stored in the host computer. 

Thus, in accordance with the invention, when new 
information is input to the programming unit, the new 
25 information can be used to program (or reprogram) the 

programmable hearing aid and also to update the computer 
database. 

Advantageously, and in accordance with the preferred 
embodiment, the programming unit stores information in an 

30 EEPROM and transmits the information to the host computer 
via an RS-232 serial port and a serial cable. Further 
advantageously, the host computer is a master unit and 
the programming unit is a slave unit, which is controlled 
by the host computer and transfers data to the host 

35 computer. 

Brief Description of the Drawings 
The invention will be better understood with 
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reference to the following illustrative and non-limiting 
drawings, in which: 

Fig. 1 schematically illustrates conventional 
apparatus presently used by audiologists to program 
5 programmable hearing aids and to maintain patient 
prescription information in an office computer; 

Fig, 2 shows audiological data of the type 
audiologists maintain in a computer database on a host 
computer; 

10 Fig. 3 shows examples of parameters that may be 

programmed into programmable hearing aids; 

Fig. 4 schematically illustrates apparatus in 
accordance with the preferred embodiment of the 
invention; 

15 Fig. 5 is a flowchart illustrating operation of 

apparatus in accordance with the preferred embodiment; 
and 

Fig. 6 illustrates fields of database information 
that are advantageously included in a database resident 

20 on a computer used in an audiology office. 

Detailed Description of a Preferred E mbodiment 
In Fig. 1, a programmable hearing aid 2 (such as the 
aids manufactured by Siemens under the TRITON, INFINITI, 
I NT E LIVEN I E NCE and FRONTIER marks) is programmed by a 

25 user-operated programming unit 4. The programming unit 4 
has a keyboard 6, a display 8, and a programming cable 
10. At the distal end of the programming cable 10 is 
located one or more connectors 12. The connector (s) 12 
are adapted to fit into one or more of the aids 2. When 

30 an aid 2 is to be programmed, a connector 12 is plugged 
into the aid 2, the audiologist inputs the necessary 
information to the programming unit 4 via the keyboard 6 
and display 8, and uses the keyboard 6 to program the aid 
2. Thereafter, the connector 12 is disconnected from the 

35 aid 2. 

The audiologist also maintains a patient 
prescription database on a host computer 14. The 
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computer 14 also has a keyboard 16 and a display 18. 
When this database is to be updated (with new information 
about the patient's hearing or about the prescription 
information newly programmed into an aid 2) , the new 
5 information must be input using the keyboard 16 and 
display 18, 

The process of updating the database can be time- 
consuming, and errors can be introduced when the data is 
being transcribed. This is because the amount of data 

10 can be substantial. For example, let it be assumed that 
a patient wears a hearing aid in each ear, has undergone 
a new hearing test, and needs a new prescription for a 
TRITON aid. As can be seen from Fig. 2, the new test may 
produce 33 data items (3 for each of 11 freguencies) ♦ 

15 Furthermore, Fig. 3 shows that 8 parameters are needed to 
program the aid. The TRITON aid is designed to be thus 
programmed for up to 4 situations. Therefore, to update 
the database for only this single patient, 65 data items 
(33 audiological data items plus 8 x 4 » 32 prescription 

20 data items) must be input to the computer 14. 

In accordance with the preferred embodiment as 
illustrated in Fig. 4, a programming unit 100 has a 
keyboard 102, a display 104, an EEPROM 106, and an RS-232 
serial port 108 and serial cable 110. The programming 

25 unit 100 also has a programming cable 112 terminated with 
one or more connectors 114. 

A host computer 116 also has a keyboard 118, a 
display 120, and an RS-232 port 122 to which the serial 
cable 110 may be connected. When the computer 116 is 

3 0 connected to the programming unit 100 via the serial 

cable 110, the computer 116 operates as a master unit and 
the programming unit 100 operates as a slave unit. 

In use, the preferred embodiment operates in 
accordance with the flowchart shown in Fig. 5. First, 

35 audiological information for the patient is input to the 
programming unit 100 and the patients hearing aid is 
adjusted. Then, once the dispenser decides to save this 
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information, the name of the patient is input to the 
programming unit 100 (using the keyboard 102 and display 
104) . When this information is to be saved, it is stored 
in the EEPROM 106 and retained. 
5 This process may be repeated up to four additional 

times; the EEPROM 106 of the programming unit 100 is 
chosen to retain all necessary information for five 
different patients. If the audiologist attempts to enter 
information relating to a sixth patient, the display 104 

10 indicates that this cannot be done until the information 
in the EEPROM 106 has been transferred to the host 
computer 116. 

To carry out such a transfer, the serial cable 110 
is connected between the programming unit 100 and the 

15 computer 116. Then, using the keyboard 118 and display 
120, the computer 116 locks the keyboard 102 of the 
programming unit 110 and reads the name of the first 
patient whose information is stored in the EEPROM 106. 
The computer 116 then finds the best match between the 

2 0 names in its database and the name just read from the 

programming unit 110. If the database in the computer 
116 has an entry for that patient, the audiologist is 
prompted to confirm that the patient is the same. If so, 
the computer 116 causes the corresponding data in the 
25 EEPROM 106 to update the information in the computer 116 
and to delete this data from the EEPROM 106. When so 
updated, the computer 116 advantageously retains the 
information originally stored therein, so the dispenser 
can know how the patients hearing has changed over time. 

3 0 If the information in the EEPROM 106 relates to a 

patient who is absent from the database in the computer 
116, the computer will prompt the audiologist to enter 
the necessary additional information (e.g. address, 
telephone, age etc., see Fig. 6) into the database. 
35 This process is repeated until all the information 

in the EEPROM 106 has been transferred to the computer 
116. Once all information in the EEPROM 106 of the 
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programming unit 100 has been transmitted to the computer 
116, the audiologist exits the program on the computer 
116, The EEPROM 106 of the programming unit 100 is 
emptied, and ready to store information relating to five 
5 patients. 

While use of RS-232 serial ports is presently 
preferred, this is not necessary; parallel ports, optical 
or RF links could be used instead. v « r- 

Although a preferred embodiment has been described 
10 above, the scope of the invention is limited only by the 
following claims: 
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1. A system for use by audiologist personnel to program 
programmable hearing aids and to update a database 
residing on a computer, comprising: 

a programming unit, the programming unit being 
5 detachably electrically connectable to a programmable 
hearing aid and including 

means for programming the 
hearing aid when electrically 
connected thereto, 
10 means for inputting and storing 

information provided by an 
audiologist, said inputting and 
storing means being capable of 
operative interaction with said 
15 programming means in a manner that 

information input to the programming 
unit can be used to program the 
hearing aid, and 

means for transmitting, to a 
20 receiving location, information 

stored in the programming unit, said 
transmitting means being capable of 
operative interaction with said 
inputting and storing means in a 
25 manner that information stored in the 

programming unit can be transmitted 
to a receiving location; 
a host computer; and 

means detachably electrically connecting the 
30 programming unit to the computer, said detachably 

electrically connecting means being capable of operative 
interaction with said transmitting means and host 
computer in a manner that information stored in the 
programming unit can be transmitted to the host computer 
35 to update information stored in the host computer. 
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2, The system of claim 1, wherein the means for 
inputting and storing comprises a keyboard and a display. 

3- The system of claim 1, wherein the means for 
5 inputting and storing comprises an EEPROM ♦ 

4. The system of claim 1, wherein said transmitting 
means comprises an RS^232 serial port, wherein said 
detachably electrically connecting means comprises a 

10 serial cable, and wherein the host computer includes an 
RS-232 serial port. 

5. A method for programming programmable hearing aids 
and maintaining and updating a hearing prescription 

15 database residing on a host computer, comprising the 
following steps: 

providing a programmable hearing aid; 
providing a programming unit for programming the 
hearing aid; 

20 providing a host computer with a hearing 

prescription database residing thereon; 

inputting information into the programming unit? 

programming the hearing aid using the programming 
unit; and 

25 updating the database on the host computer using the 

programming unit. 

6. The method of claim 5, wherein the inputting step 
comprises the steps of inputting a patient name, 

30 inputting audiological data characteristic of the 

patient, and inputting at least one programmable hearing 
aid parameter* 
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7. The method of claim 5, wherein the programming step 
comprises the steps of establishing an electrical 
connection between the programming unit and the hearing 
aid, transmitting information from the programming unit 
5 to the hearing aid in electrical form, and breaking the 
electrical connection between the programming unit and 
the hearing aid. 

8* The method of claim 5, wherein said updating step is 
10 carried out using the computer as a master and the 
programming unit as a slave. 
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FIG. 1 

(PRIOR ART) 




FIG 2 
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HEARING INSTRUMENT PARAMETERS 



TRITON 


PARAMETER 




NAME 


DESCRIPTION/FUNCTION 


61 


GAIN 1 THE GAIN OF THE BAND LOCATED BETICEN OHz AND CROSSOVER FREO. Fl 


6? 


GAIN 2 THE GAIN OF THE BAND LOCATED BETICEN CROSSOVER FREO. 1 AND 2 


63 


GAIN 3 THE GAIN OF THE BAND LOCATED BETWEEN CROSSOVER FREO. 2 AND BKHz 


Fl 


CROSSOVER FREO. 1. DETERMINES THE FREO. WIDTH OF THE FIRST BAND 


F? 


CROSSOVER FREO. 2. DETERMINES THE FREO WIDTH OF THE SECOND BAND 


Al 


AUTOMATIC GAIN CONTROL FOR BAND 1 


A2 


AUTOMATIC 6AIN CONTROL FOR BAND 2 


A3 


AUTOMATIC GAIN CONTROL FOR BAND 3 


INFINITI 


PARAMETER 




NAME 


DESCRIPTION/ FUNCTION 


CAIN 


THE OVERALL GAIN OF THE HEARING INSTRUMENT 


NL 


HI CUT FREQUENCY ADJUSTMENT 


NH 


LOW CUT FREOUENCY ADJUSTMENT 


AGC 


AUTOMATIC GAIN CONTROL 


INTELIVENIENCE 


PARAMETER 




NAME 


DESCRIPTION/ FUNCTION 


640 


GAIN FOR SOFT SOUNDS 


665 


GAIN FOR MEDIUM LEVEL SOUNDS 


690 


GAIN FOR LOUD SOUNDS 


IRM 


INTELLIGENT RESPONSE MODIFIER 


INFINITI 3 


PARAMETER 




NAME 


DESCRIPTION/FUNCTION 


GAIN 


THE OVERALL GAIN OF THE HEARING INSTRUMENT 


SC 


SLOPE CONTROL (SELECTION OF SLOPE FROM 500 TO lKHzl 


NH 


LOW CUT FREOUENCY ADJUSTMENT 


NL 


HI CUT FREOUENCY ADJUSTMENT 


AGC 


AUTOMATIC GAIN CONTROL 


PC 


MAXIMUM OUTPUT OF THE HEARING INSTRUMENT 


FRONTIER 


PARAMETER 




NAME 


DESCRIPTION/FUNCTION 


M6 ] 


FASTER GAIN. THE OVERALL GAIN OF THE HEARING INSTRUMENT 


LFG | 


-OW FREO GAIN (AMPLIFICATION FOR SOUNDS UNDER lKHz) 


HF6 1 


tfGH FREO. GAIN (AMPLIFICATION FOR SOUNDS ABOVE 3KHz) 


CK t 


VGC KNEEPOINT 


CR ( 


:OHPRESSION RATIO FOR AGC CIRCUIT 



WO 97/17819 



PCT/US96/16397 




WO 97/17819 



PCT/US96/16397 



4/6 

FIG. 5 A 




USER ENTERS AN 
AUDIOGRAM AND ADJUSTS 
HEARING AID 

I 



USER SELECTS STORE PATIENT DATA 
FROM THE MAIN MENU ON THE 
PROGRAMMING UNIT 

I 



USER ENTERS 
PATIENT NAME 

I 



USER PRESSES "ENTER": AUDIOGRAM 

AND HEARING AID DATA ARE 
STORED IN THE PROGRAMMING UNIT 




USER CONNECTS 
PROGRAMMING UNIT TO THE 
HOST COMPUTER VIA 
THE RS-232 CABLE 






HOST COMPUTER READS NAME 
OF FIRST PATIENT STORED 
IN THE PROGRAMMING UNIT 
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